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1 , Q£] The applicant is hereby notified that the International Search Report has been established and is transmitted herewith. 

Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
International Search Report; however, for more details, see the notes on the accompanying sheet. 

Where? Directly to the International Bureau of WIPO 
34, chemin des Colombettes 
1 21 1 Geneva 20, Switzerland 
Fascimile No.: (41-22) 740.14.35 

For more detailed instructions, see the notes on the accompanying sheet. 

2. | — I The applicant is hereby notified that no International Search Report will be established and that the declaration under 
I — I Article 17(2)(a) to that effect is transmitted herewith. 


| | with regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 


| | no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 


4. Further action(s): The applicant is reminded of the following: 

Shortly after 18 months from the priority date, the international application will be published by the International Bureau. 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in Rules 90b/s.1 and 906/S.3, respectively, before the 
completion of the technical preparations for international publication. 

Within 19 months from the priority date, a demand for international preliminary examination must be filed if the applicant 
wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later). 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into the national phase 
before all designated Offices which have not been elected in the demand or in a later election within 1 9 months from the 
priority date or could not be elected because they are not bound by Chapter II. 
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European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31 -70) 340-301 6 
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NOTES TO FORM PCT/ISA/220 


These Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more 
detailed information, see also the PCT Applicant's Guide, a publication of WIPO. 

In these Notes, "Article", "Rule", and "Section" refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions, respectively. 


INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 


The applicant has, after having received the international search report, one opportunity to amend the claims of the 
international application. It should however be emphasized that, since all parts of the international application (claims 
description and drawings) may be amended during the international preliminary examination procedure, there is usually 
no need to file amendments of the claims under Article 1 9 except where, e.g. the applicant wants the latter to be published 
for the purposes of provisional protection or has another reason for amending the claims before international publication. 
Furthermore, it should be emphasized that provisional protection is available in some States only. 


What parts of the international application may be amended? 

Under Article 1 9, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before 
the International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 
or, where applicable, Article 41 . 


When? Within 2 months from the date of transmittal of the international search report or 1 6 months from the priority 

date, whichever time limit expires later. It should be noted, however, that the amendments will be considered 
as having been received on time if they are received by the International Bureau after the expiration of the 
applicable time limit but before the completion of the technical preparations for international publication 
(Rule 46.1). 


Where not to file the amendments? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been/is filed, see below. 


How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 

one or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a clairn is 
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must 
be renumbered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made in the language in which the international application is to be published. 


What documents must/may accompany the amendments? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 


Th e letter will not be published with the international application and the amended claims. It should not be 
confused with the "Statement under Article 1 9(1)" (see below, under "Statement under Article 19(1)"). 

The letter must be in English or French, at the choice of the applicant. However, if the language of the 
international application is English, the letter must be in English; if the language of the international application 
is French, the letter must be in French. 
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NOTES TO FORM PCT/IS A/220 (continued) 


The letter must indicate the differences between the claims as filed and the claims as amended. It must, in 
particular, indicate, in connection with each claim appearing in the international application (it being understood 
that identical indications concerning several claims may be grouped) .whether 

(i) the claim is unchanged; 

(ii) the claim is cancelled; 

(iii) the claim is new; 

(iv) the claim replaces one or more claims as filed; 

(v) the claim is the result of the division of a claim as filed. 


The following examples illustrate the manner in which amendments must be explained in the 
accompanying tetter: 

1 . [Where originally there were 48 claims and after amendment of some claims there are 51 ]: 
■Claims 1 to 29. 31 , 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers; 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added." 

2. [Where originally there were 1 5 claims and after amendment of all claims there are 11 ]: 
"Claims 1 to 1 5 replaced by amended claims 1 to 1 1 

3. [Where originally there were 1 4 claims and the amendments consist in cancelling some claims and in adding 
new claims]: 

"Claims 1 to 6 and 1 4 unchanged; claims 7 to 1 3 cancelled; new claims 1 5, 16 and 1 7 added." or 
"Claims 7 to 13 cancelled; new claims 1 5, 16 and 17 added; all other claims unchanged." 

4. [Where various kinds of amendments are made]: 

"Claims 1 -1 0 unchanged; claims 1 1 to 1 3, 1 8 and 1 9 cancelled; claims 1 4, 1 5 and 1 6 replaced by amended 
claim 1 4; claim 17 subdivided into amended claims 15, 16 and 1 7; new claims 20 and 21 added." 


"Statement under article 19(1) w (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings (which cannot be amended under 
Article 19(1)). 

The statement will be published with the international application and the amended claims. 
It must be in the language in which the international application is to be published. 

It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims 
as filed and as amended. It must be filed on a separate sheet and must be identified as such by a heading, 
preferably by using the words "Statement under Article 1 9(1 )." 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the international search 
report may be made only in connection with an amendment of that claim. 


Consequence if a demand for international preliminary examination has already been filed 

If, at the time of filing any amendments and any accompanying statement, under Article 19, a demand for 
international preliminary examination has already been submitted, the applicant must preferably, at the time of 
filing the amendments (and any statement ) with the International Bureau, also file with the International 
Preliminary Examining Authority a copy of such amendments (and of any statement) and, where required, a 
translation of such amendments for the procedure before that Authority (see Rules 55.3(a) and 62.2, first 
sentence). For further information, see the Notes to the demand form (PCT/I PEA/401). 


Consequence with regard to translation of the international application for entry into the national phase 

The applicant's attention is drawn to the fact that, upon entry into the national phase, a translation of the 
claims as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or 
in addition to, the translation of the claims as filed. 

For further details on the requirements of each designated/elected Office, see Volume II of the PCT Applicant's 
Guide. 
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PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 


Applicant's or agent's file reference 
DELF/P22390PC 

See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 

International application No. 

International filing date (day/month/year) 

Priority date (day/month/year) 

PCT/GB00/00257 

31/01/2000 

30/01/1999 

International Patent Classification (IPC) or national classification and IPC 
C07K14/00 

Applicant 



DELTA BIOTECHNOLOGY LIMITED et al. 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 14 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 


3. This report contains indications relating to the following items: 


I 


If 


III 

□ 

IV 


V 

m 

VI 

□ 

VII 

□ 

VIII 



Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 


Certain observations on the international application 



Date of submission of the demand 


23/08/2000 


Date of completion of this report 
03.05.2001 


Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 


Authorized officer 
Mundel, C 

Telephone No. +49 89 2399 7314 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 


International application No. PCT/G BOO/00257 


I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed 7 " 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-73 as originally filed 


Sequence listing part of the description, pages: 
1-6, filed with the letter of 16.03.00 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 
H furnished subsequently to this Authority in written form. 

E3 furnished subsequently to this Authority in computer readable form. 

\S The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 

the international application as filed has been furnished. 
H The statement that the information recorded in computer readable form is identical to the written sequence 

listing has been furnished. 

4. The amendments have resulted in the cancellation of: 


Claims, No.: 


1-53 


as originally filed 


Drawings, sheets: 


1/17-17/17 


as originally filed 
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□ 


□ 


the description, 
the claims, 


pages: 
Nos.: 


□ 


the drawings, 


sheets: 


5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 
II. Priority 

1 . □ This report has been established as if no priority had been claimed due to the failure to furnish within the 

prescribed time limit the requested: 

□ copy of the earlier application whose priority has been claimed. 

□ translation of the earlier application whose priority has been claimed. 

2. □ This report has been established as if no priority had been claimed due to the fact that the priority claim has 

been found invalid. 

Thus for the purposes of this report, the international filing date indicated above is considered to be the relevant 
date. 

3. Additional observations, if necessary: 
see separate sheet 

IV. Lack of unity of invention 

1. In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims, 
paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 i 

□ complied with. 
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not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

E3 all parts. 

□ the parts relating to claims Nos. . 


V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial appiicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 8-19,21 -22, 29-31 , 33, 37-40, 43-44, 50-51 and 53 

No: Claims 1 -7, 20, 23-28, 32, 34-36, 41 -42, 45-49 and 52 

Inventive step (IS) Yes: Claims 

No: Claims 1 -53 

Industrial applicability (IA) Yes: Claims 1-53 

No: Claims 


2. Citations and explanations 
see separate sheet 


VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item II 
Priority 

The priority document of the present application was not available at the time where 
this preliminary opinion has been drafted. The present analysis is based on the 
hypothesis that all the claims have a priority right corresponding to the date of filing of 
the priority document (30,01 .99) 


Re Item IV 

Lack of unity of invention 

According to Rule 13 PCT an application must relate only to one invention or to a group 
of inventions so linked as to form a single inventive concept, i.e. having at least one 
common technical feature defining a contribution over the known prior art. 

The International Preliminary Examination Authority (IPEA) agrees with the ISA advices 
that the present application lacks unity and identifies the following groups of inventions 
in the international application : 

A. Claims 1-7 refer to a process for producing recombinant albumin in a fungal cell 
containing a genetic modification that causes the cell to have at least a reduced 
capacity of mannosylation. 

B. Claims 8-52 refer to a process for purifying an albumin solution which involves a 
succession of chromatographic steps. 

C. Claim 53 refers to a DNA sequence encoding a recombinant albumin, wherein the 
3 1 end contains two or more in-frame translation stop codons. 

Methods for the production of human serum albumin are known in the prior art. 
WO9404687 describes a method for the production of recombinant proteins (including 
HSA), which involves the use of a fungal cell with at least a reduced capacity for O- 
mannosylation due to genetic manipulation of one or more genes involved in that 
process (the construction of a mutant in PMT1 is given as example). Another method 
for producing heterologous proteins involving the use of fungal cells which have lost -at 
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least in part- their capacity for O-mannosylation is described in W0946873; in this case 
the cells are not genetically modified in specific genes which take part in the O- 
mannosylation process, but are the result of random mutagenesis and subsequent 
screening. 

In the light of the prior art, the problem of the underlying application can be defined as 
the provision of further methods to obtain human serum albumin. 

The solution as described and claimed in this application can be summarized as 
follows: 

(i) Process for producing recombinant albumin in a fungal cell containing a genetic 
modification that causes the cell to have at least a reduced capacity of 
mannosylation. 

(ii) Process for purifying an albumin solution which involves a succession of 
chromatographic steps. 

(iii) DNA sequence encoding a recombinant albumin, wherein the 3* end contains two 
or more in-frame translation stop codons. 

In the view of the fact that the methods for producing albumin, the methods for 
purifying the same and recombinant DNA molecules encoding albumin are already 
disclosed in the prior art, due to essential difference in the nature of the three problems 
and their corresponding solutions and due to the fact that no other technical feature can 
be distinguished which, in the light of the prior art, could be regarded as special 
technical feature common to these solutions, the IPEA agrees with the ISA advices that 
there is no single inventive concept underlying the plurality of claimed inventions of the 
present application in the sense of Rules 13.1 PCT. Consequently, the present 
application lacks unity and the different groups identified above represent independent 
inventions. 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents : 

D1 : WO 97 31947 A (DELTA BIOTECHNOLOGY LTD ;GOODEY ANDREW 
ROBERT (GB); SLEEP DARRELL) 4 September 1997 (1997-09-04) 

D2: WO 94 04687 A (STRAHL BOLSINGER SABINE ;TANNER WIDMAR (DE); 
FLEER REINHARD (FR);) 3 March 1994 (1994-03-03) cited in the 
application 

2. Lack of novelty and inventive step; articles 33(2) and 33(3) PCT. 
Invention I : 

Claims 1-7 of the present application refer to a process for producing recombinant 
albumin in a fungal cell containing a genetic modification that causes the cell to 
have at least a reduced capacity of mannosylation. 

The document D2 discloses fungal cells carrying specific modifications which 
cause them to exhibit a reduced capacity for O-glycosylating homologous 
and/or heterologous proteins and the use of these cells as host cells for producing 
high yields of recombinant products (Abstract). The problems due to an 
undesirable O-glycosylation on fungal derived recombinant products was well- 
known from the authors of D2 (p. 3). The fungal cells of D2 can be chosen from 
filamentous fungi and yeasts (p. 4, last paragraph and p. 5, lines 1-2). The 
modified fungal cells carry genetic modifications in at least one gene whose 
expression product is involved in the attachment of a mannosyl residue to the 
hydroxyl group of seryl or threonyl amino acids and more particularly the gene 
encoding the Dol-P-Man:Protein (Ser/Thr) Mannosyl Transferase : PMT1 (p. 7, 
lines 1-21). The process for preparing the modified fungal cells is such that the 
modifications are stable during segregation and/or non-reverting and/or non- 
leaky (p. 5, lines 30-35). D2 also refers to a process for the production of 
recombinant products including human serum albumin using such modified 
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fungal cells (p. 10, lines 4-10 and line 16-17). Finally, D2 exemplifies the 
preparation of an S. cerevisiae cell deficient in O-glycosylation activity (Example 6, 
p. 23-25 and example 7, p. 25-28). 

The IPEA is the opinion that the process disclosed in D2 can be applied to every 
volume of culture medium and that the pH range disclosed in claim 1 of the 
present application is a standard pH range for yeast cultures. Therefore, the 
subject-matter of claims 1-7 can not be considered as novel or inventive in view of 
D2 (article 33(2) and 33(3) PCT). 

Invention II : 

Claims 8-52 refer to a process for purifying an albumin solution which involves a 
succession of chromatographic steps. 

A. Novelty; article 33(2) PCT. 

1 . The document D1 discloses a process for the preparation of albumin 
which has extremely low levels of or is essentially free of colorants, 
metal ions, human proteins, host proteins, fragments of albumin, 
polymers or aggregates of albumin and viruses, and which is 
essentially non-glycated, relatively high in free thiol and with an intact 
C-terminus (Abstract, lines 1-6). The process comprises passing 
albumin (preferably expressed and secreted by transformed yeast) 
through positive mode cation exchange chromatography and then 
positive mode anion exchange chromatography (Abstract, lines 6-9). 
D1 also states that other steps like ultrafiltration, gel permeation 
chromatography, affinity chromatography binding the albumin using 
blue dyes or chromatography affinity binding contaminants like 
aminophenylboronic acid resin can be used (Abstract, lines 9-13). The 
elution of albumin with a compound having affinity for albumin, from a 
material having no specific affinity for albumin is also disclosed 
(Abstract, lines 13-15). D1 discloses the conditioning of the albumin 
solution with octanoate - an albumin stabiliser - to a final concentration 
of 1-10 mM and a pH about 4.0-5.0 (p. 3, lines 18-21). 
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Example 2 of D1 illustrate a process of purification of the albumin which 
comprises the steps of : cation exchange, affinity chromatography, 
ultrafiltration, gel permeation (with ultrafiltration of recycle fraction) and 
anion exchange. In this example, the cation exchange chromatography 
uses commercial cation exchange matrix such as SP-Sepharose (which 
comprises sulfopropyl substituents) (p. 21 , first paragraph). It is also 
stated that the pH of the albumin solution used for cation exchange 
chromatography is adjusted to 4.3-4.8 (p. 16, lines 12-13) and that 
octanoate is added to the solution to a final concentration of 1-10 mM 
(p. 16, lines 9- 11). !n example 2, before the step of anion exchange 
chromatography, the pooled recycle fraction is concentrated to a 
retentate concentration of 20- 120 g/L albumin (p. 24, lines 22-23). The 
anion exchange chromatography uses a matrix like DEAE-Spherodex 
or DEAE-cellulose (comprising immobilised dialkylaminoalkyl 
substituents as anion exchangers) (p. 25, lines 11-13) 
Example 6 of D1 illustrate a variation of the process of example 2 or 4. 
In this example, the eluate from the cation exchange column was 
diluted to below 10 mS.crrr 1 (p. 34, lines 27-29) and directly loaded on 
the anion exchange chromatography column. 

Example 3 of D1 refers to the formulation of purified albumin into a final 
product. 

Since there is no mention in most of the claims of the present 
application that the anion exchange chromatography should follow 
directly the cation exchange chromatography, the subject-matter of 
claims 20, 23-28, 32, 34- 36, 41-42, 47-49 and 52 can not be 
considered as novel in the sense of article 33(2) PCT. 

Moreover, since the step of gel permeation chromatography involve the 
use of a solution having a pH 5.4-5.6, this step can be considered as a 
process for reducing the level of nickel ions in an albumin solution 
according to claims 45 and 46. Therefore, claims 45 and 46 lack 
novelty (article 33(2) PCT). 
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2. The subject-matter of claims 8-1 9, 21-22, 29-31 , 33, 37-40, 43-44 et 
50-51 has never been disclosed in the documents cited in the 
International Search Report (ISR). Therefore, claims 8-19, 21-22, 29- 
31 , 33, 37-40, 43-44 et 50-51 are considered as novel in the sense of 
article 33(2) PCT. 

B. Inventive step; article 33(3) PCT. 

The document D1 is considered as the most relevant document for the 
evaluation of the inventiveness of claims 8-52 (see point A above for the 
content). 

D1 also discloses the purification steps of : 

(i) Positive affinity chromatography using an immobilised albumin-specific 
dye such as Cibacron Blue type of dye (p. 4, lines 10-19) which can be 
used to purify the albumin with respect to the 45 kDa N-terminal 
albumin fragment (p. 22 to 23). 

(ii) Ultrafiltration (p.4, lines 21-31 and p. 23-24). 

(iii) Gel filtration in order to purify albumin with respect to yeast antigens, 
pigments and dimerised albumin (p. 24). 

(iv) Negative affinity chromatography with respect to albumin on a matrix 
with immobilised aminophenylboronate in order to remove 
glycoconjugates such as glycoproteins and glycolipids and poly-, oligo- 
and monosaccharides (Example 7, p. 35-37). 

D1 states that the step involving immobilised phenylboronate may be used 
earlier in the process (p. 39, example 8). 

The document D1 which concerns purification of recombinant human 
albumin discloses all the purification steps used in the present application 
and the result obtained after purification are similar to those obtained with 
the purification process disclosed in the present application, i.e. : 

(i) A negligible level of glycation of the purified recombinant human 
albumin (p. 40, line 24-26). 

(ii) A low molecular weight contaminants total peak area for albumin 
purified by the process of D1 which is of less than 10% of that for 
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human serum albumin (p. 44, lines 22-24). 

(iii) Recombinant human albumin purified in accordance with the process 
disclosed in D1 has a stable and full length carboxy-terminus whereas 
HSA previously available from commercial sources appears to be 
heterogeneous by comparison (p. 48, lines 20-22). 

(iv) A free thiol value of 0.85-0.9 mole SH/ mole rHA for albumin purified 
according to the process of D1 (p. 50, lines 26-27). 

(v) Lower level of Al, Fe, Cu, Mg, Zn and Mn in the product of the process 
according to D1 than in the albumin of the prior art. 

(vi) Differences in the medium and long chain fatty acid content of the 
albumin purified according to D1 with respect to commercial HSA (p. 
57, lines 27-32 to p. 59, line 4). 

(vii) Lower absorbance at 350, 403 and 500 nm than number of 
commercially available HSA preparations (p. 59, lines 20-21). 

In view of the teaching of D1 which discloses all the important steps for the 
purification of human albumin used in the present application, the IPEA 
considers that the fact to combine the different purification steps in another 
order than the order disclosed in D1 or the fact to add well-known purification 
steps like cation or anion exchange chromatography run in negative mode 
with respect to albumin can not be considered as inventive. Moreover, the 
results of the purification process of D1 seem to be similar to the results 
obtained with the process of the present application. The IPEA also 
considers that the adjustments in the pH values, concentration and 
conductivity of the different solutions, which are necessary to perform the 
process, are current practice for the skilled person and do not imply any 
inventive activity. 

Therefore, claims 8-44 and 47-52 can not be considered as involving an 
inventive step in the sense of article 33(3) PCT. 

In the argumentation concerning inventive step, the applicant should 
demonstrate what could be the advantage of a process according to the 
present application over the process disclosed in the document D1 . 
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Invention III : 

Claim 53 refers to a DNA sequence encoding a recombinant albumin, wherein the 3' 
end contains two or more in-frame translation stop codons. 

Novelty; article 33(2) PCT. 

The subject-matter of claim 53 has never been disclosed in the documents cited in the 
ISR. Therefore, claim 53 is considered as novel in the sense of article 33(2) PCT. 

Inventive step; article 33(3) PCT. 

The document D1 is considered as the closest prior art for the evaluation of the 
inventiveness of claim 53. 

D1 discloses the fact that yeast may be transformed with an expression plasmid 
containing an expression cassette comprising a yeast promoter, a sequence encoding 
a secretion leader, the HSA (human serum albumin) coding sequence and a 
transcription terminator (p. 8, lines 14-26). 

In 1999 (the present application claims the priority date of 30.01.99), it was well- known 
for the skilled person that, in order to reduce the problem of read-through from the 
ribosomes in an expression system, the number of in frame translation stop codons at 
the 3' end of a coding sequence could be increased. 

Therefore, the IPEA considers that claim 53 does not involve any inventive step (article 
33(3) PCT). 
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Re Item VIII 

Certain observations on the international application 
Lack of clarity; article 6 PCT. 
Inventions I, II and III : 

1 . Claim 1 of the present application lacks clarity for the following reasons : 

(i) The genetic modification of the cell is only defined by the fact that it causes 
the cell to have a reduced capacity of mannosylation, i.e. by the result to be 
achieved by said genetic modification. 

According to the PCT Gazette of the 29.10.98 "PCT International Preliminary 
Examination Guidelines", Chapter III-4.7 : "The area defined by the claims 
must be as precise as the invention allows. As a general rule, claims which 
attempt to define the invention, or a feature thereof, by a result to be 
achieved should be objected to". 
This remark also applies to claims 2-4. 

(ii) The sequences of the recombinant albumin or the recombinant albumin 
coding sequence are not given what renders the scope of the claim unclear. 
This remark also applies to claim 53. 

(iii) The attention of the applicant is drawn to the fact that, in the present 
application, the only fungal cell disclosed is a Saccharomyces cerevisiae cell 
mutated in the PMT1 gene. Moreover, all the fungal cells disclosed in the 
patent application WO 94/04687 cited in the present application are fungal 
cells having a mutation in a PMT gene. Therefore, the IPEA considers that 
the use of fungal cells having a genetic modification other than a mutation of 
a PMT gene is not supported by the description of the present application 
(article 5 PCT in combination with article 6 PCT). 

2. In claim 5, the term "preferably" is used. The attention of the applicant is drawn to 
the fact that, according to the PCT Gazette of the 29.10.98 "PCT International 
Preliminary Examination Guidelines", Chapter III-4.6 : expressions, like 
"preferably", "for example", "such as" or "more particularly" should be regarded 
"as having no limiting effect on the scope of a claim; that is to say, the feature 
following any such expression should be regarded as entirely optional". 
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This remark also applies to claims 6, 7, 9, 10, 12, 14, 15, 24, 25, 26, 30, 31, 33- 
40, 42, 45, 49 and 53. 

3. Claim 8 of the present application lacks clarity because there is no reference to 
what the "first albumin solution" should exactly be. 

4. In claim 12, the use of the vague term "about" renders the scope of the claim 
unclear. 

5. Claims 26 precise that the albumin solution has an octanoate ion concentration of 
2-15 mM. The attention of the applicant is drawn to the fact that there no mention 
in the preceding claims that the albumin solution should contain an octanoate ion. 

6. In claim 38, the compound present in the buffer used to elute the albumin from the 
anion exchanger is only characterized by the fact that it has a specific affinity for 
albumin, i.e. by the result to be achieved by said buffer, what should be avoided 
(see point VI 1 1-1 (i)). 

7. In claim 42, It is not clear what is precisely meant by "primary separation" and 
"centrate conditioning". 

8. In claim 48, there is no mention to which kind of "derivation" is meant what 
renders the scope of said claim unclear. 
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I. Basis of th rep rt 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed 1 ' 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1 -73 as originally filed 

Claims, No.: 

1 -53 as originally filed 

Drawings, sheets: 

1/17-17/17 as originally filed 

Sequence listing part of the description, pages: 

1-6, filed with the letter of 16.03.00 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 
H furnished subsequently to this Authority in written form. 

H furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

Kl The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ 


the description, 


pages: 


□ 


the claims, 
the drawings, 


Nos.: 


□ 


sheets: 


5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 
II. Priority 

1 . □ This report has been established as if no priority had been claimed due to the failure to furnish within the 

prescribed time limit the requested: 

□ copy of the earlier application whose priority has been claimed. 

□ translation of the earlier application whose priority has been claimed. 

2. □ This report has been established as if no priority had been claimed due to the fact that the priority claim has 

been found invalid. 

Thus for the purposes of this report, the international filing date indicated above is considered to be the relevant 


3. Additional observations, if necessary: 
see separate sheet 

IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 
K paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 


date. 
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IS not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

E3 all parts. 

□ the parts relating to claims Nos. . 


V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 8-19, 21-22, 29-31 , 33, 37-40, 43-44, 50-51 and 53 

No: Claims 1 -7, 20, 23-28, 32, 34-36, 41 -42, 45-49 and 52 

Inventive step (IS) Yes: Claims 

No: Claims 1-53 

Industrial applicability (IA) Yes: Claims 1-53 

No: Claims 


2. Citations and explanations 
see separate sheet 


VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re It m II 
Priority 

The priority document of the present application was not available at the time where 
this preliminary opinion has been drafted. The present analysis is based on the 
hypothesis that all the claims have a priority right corresponding to the date of filing of 
the priority document (30.01.99) 

Re Item IV 

Lack of unity of invention 

According to Rule 13 PCT an application must relate only to one invention or to a group 
of inventions so linked as to form a single inventive concept, i.e. having at least one 
common technical feature defining a contribution over the known prior art. 

The International Preliminary Examination Authority (IPEA) agrees with the ISA advices 
that the present application lacks unity and identifies the following groups of inventions 
in the international application : 

A. Claims 1-7 refer to a process for producing recombinant albumin in a fungal cell 
containing a genetic modification that causes the cell to have at least a reduced 
capacity of mannosylation. 

B. Claims 8-52 refer to a process for purifying an albumin solution which involves a 
succession of chromatographic steps. 

C. Claim 53 refers to a DNA sequence encoding a recombinant albumin, wherein the 
3' end contains two or more in-frame translation stop codons. 

Methods for the production of human serum albumin are known in the prior art. 
WO9404687 describes a method for the production of recombinant proteins (including 
HSA), which involves the use of a fungal cell with at least a reduced capacity for O- 
mannosylation due to genetic manipulation of one or more genes involved in that 
process (the construction of a mutant in PMT1 is given as example). Another method 
for producing heterologous proteins involving the use of fungal cells which have lost -at 
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least in part- their capacity for O-mannosylation is described in W0946873; in this case 
the cells are not genetically modified in specific genes which take part in the O- 
mannosylation process, but are the result of random mutagenesis and subsequent 
screening. 

In the light of the prior art, the problem of the underlying application can be defined as 
the provision of further methods to obtain human serum albumin. 

The solution as described and claimed in this application can be summarized as 
follows: 

(i) Process for producing recombinant albumin in a fungal cell containing a genetic 
modification that causes the cell to have at least a reduced capacity of 
mannosylation. 

(ii) Process for purifying an albumin solution which involves a succession of 
chromatographic steps. 

(iii) DNA sequence encoding a recombinant albumin, wherein the 3' end contains two 
or more in-frame translation stop codons. 

In the view of the fact that the methods for producing albumin, the methods for 
purifying the same and recombinant DNA molecules encoding albumin are already 
disclosed in the prior art, due to essential difference in the nature of the three problems 
and their corresponding solutions and due to the fact that no other technical feature can 
be distinguished which, in the light of the prior art, could be regarded as special 
technical feature common to these solutions, the I PEA agrees with the ISA advices that 
there is no single inventive concept underlying the plurality of claimed inventions of the 
present application in the sense of Rules 13.1 PCT. Consequently, the present 
application lacks unity and the different groups identified above represent independent 
inventions. 
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R It mV 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

1. Reference is made to the following documents : 

D1 : WO 97 31 947 A (DELTA BIOTECHNOLOGY LTD ;GOODEY ANDREW 
ROBERT (GB); SLEEP DARRELL) 4 September 1997 (1997-09-04) 

D2: WO 94 04687 A (STRAHL BOLSINGER SABINE ;TANNER WIDMAR (DE); 
FLEER REINHARD (FR);) 3 March 1994 (1994-03-03) cited in the 
application 

2. Lack of novelty and inventive step; articles 33(2) and 33(3) PCT. 
Invention I : 

Claims 1-7 of the present application refer to a process for producing recombinant 
albumin in a fungal cell containing a genetic modification that causes the cell to 
have at least a reduced capacity of mannosylation. 

The document D2 discloses fungal cells carrying specific modifications which 
cause them to exhibit a reduced capacity for O-glycosylating homologous 
and/or heterologous proteins and the use of these cells as host cells for producing 
high yields of recombinant products (Abstract). The problems due to an 
undesirable O-glycosylation on fungal derived recombinant products was well- 
known from the authors of D2 (p. 3). The fungal cells of D2 can be chosen from 
filamentous fungi and yeasts (p. 4, last paragraph and p. 5, lines 1-2). The 
modified fungal cells carry genetic modifications in at least one gene whose 
expression product is involved in the attachment of a mannosyl residue to the 
hydroxyl group of seryl or threonyl amino acids and more particularly the gene 
encoding the Dol-P-Man:Protein (Ser/Thr) Mannosyl Transferase : PMT1 (p. 7, 
lines 1-21). The process for preparing the modified fungal cells is such that the 
modifications are stable during segregation and/or non-reverting and/or non- 
leaky (p. 5, lines 30-35). D2 also refers to a process for the production of 
recombinant products including human s rum albumin using such modified 
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fungal cells (p. 10, lines 4-10 and line 16-17). Finally, D2 exemplifies the 
preparation of an S. cerevisiae cell deficient in O-glycosylation activity (Example 6, 
p. 23-25 and example 7, p. 25-28). 

The IPEA is the opinion that the process disclosed in D2 can be applied to every 
volume of culture medium and that the pH range disclosed in claim 1 of the 
present application is a standard pH range for yeast cultures. Therefore, the 
subject-matter of claims 1-7 can not be considered as novel or inventive in view of 
D2 (article 33(2) and 33(3) PCT). 

Invention II : 

Claims 8-52 refer to a process for purifying an albumin solution which involves a 
succession of chromatographic steps. 

A. Novelty; article 33(2) PCT. 

1 . The document D1 discloses a process for the preparation of albumin 
which has extremely low levels of or is essentially free of colorants, 
metal ions, human proteins, host proteins, fragments of albumin, 
polymers or aggregates of albumin and viruses, and which is 
essentially non-glycated, relatively high in free thiol and with an intact 
C-terminus (Abstract, lines 1-6). The process comprises passing 
albumin (preferably expressed and secreted by transformed yeast) 
through positive mode cation exchange chromatography and then 
positive mode anion exchange chromatography (Abstract, lines 6-9). 
D1 also states that other steps like ultrafiltration, gel permeation 
chromatography, affinity chromatography binding the albumin using 
blue dyes or chromatography affinity binding contaminants like 
aminophenylboronic acid resin can be used (Abstract, lines 9-13). The 
elution of albumin with a compound having affinity for albumin, from a 
material having no specific affinity for albumin is also disclosed 
(Abstract, lines 13-15). D1 discloses the conditioning of the albumin 
solution with octanoate - an albumin stabiliser - to a final concentration 
of 1-10 mM and a pH about 4.0-5.0 (p. 3, lines 18-21). 
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Example 2 of D1 illustrate a process of purification of the albumin which 
comprises the steps of : cation exchange, affinity chromatography, 
ultrafiltration, gel permeation (with ultrafiltration of recycle fraction) and 
anion exchange. In this example, the cation exchange chromatography 
uses commercial cation exchange matrix such as SP-Sepharose (which 
comprises sulfopropyl substituents) (p. 21, first paragraph). It is also 
stated that the pH of the albumin solution used for cation exchange 
chromatography is adjusted to 4.3-4.8 (p. 16, lines 12-13) and that 
octanoate is added to the solution to a final concentration of 1-10 mM 
(p. 16, lines 9- 11). In example 2, before the step of anion exchange 
chromatography, the pooled recycle fraction is concentrated to a 
retentate concentration of 20- 120 g/L albumin (p. 24, lines 22-23). The 
anion exchange chromatography uses a matrix like DEAE-Spherodex 
or DEAE-cellulose (comprising immobilised dialkylaminoalkyl 
substituents as anion exchangers) (p. 25, lines 11-13) 
Example 6 of D1 illustrate a variation of the process of example 2 or 4. 
In this example, the eluate from the cation exchange column was 
diluted to below 10 mS.cnrr 1 (p. 34, lines 27-29) and directly loaded on 
the anion exchange chromatography column. 

Example 3 of D1 refers to the formulation of purified albumin into a final 
product. 

Since there is no mention in most of the claims of the present 
application that the anion exchange chromatography should follow 
directly the cation exchange chromatography, the subject-matter of 
claims 20, 23-28, 32, 34- 36, 41-42, 47-49 and 52 can not be 
considered as novel in the sense of article 33(2) PCT. 

Moreover, since the step of gel permeation chromatography involve the 
use of a solution having a pH 5.4-5.6, this step can be considered as a 
process for reducing the level of nickel ions in an albumin solution 
according to claims 45 and 46. Therefore, claims 45 and 46 lack 
novelty (article 33(2) PCT). 
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2. The subject-matter of claims 8-19, 21-22, 29-31 , 33, 37-40, 43-44 et 
50-51 has never been disclosed in the documents cited in the 
International Search Report (ISR). Therefore, claims 8-19, 21-22, 29- 
31 , 33, 37-40, 43-44 et 50-51 are considered as novel in the sense of 
article 33(2) PCT. 

B. Inventive step; article 33(3) PCT. 

The document D1 is considered as the most relevant document for the 
evaluation of the inventiveness of claims 8-52 (see point A above for the 
content). 

D1 also discloses the purification steps of : 

(i) Positive affinity chromatography using an immobilised albumin-specific 
dye such as Cibacron Blue type of dye (p. 4, lines 10-19) which can be 
used to purify the albumin with respect to the 45 kDa N-terminal 
albumin fragment (p. 22 to 23). 

(ii) Ultrafiltration (p.4, lines 21-31 and p. 23-24). 

(iii) Gel filtration in order to purify albumin with respect to yeast antigens, 
pigments and dimerised albumin (p. 24). 

(iv) Negative affinity chromatography with respect to albumin on a matrix 
with immobilised aminophenylboronate in order to remove 
glycoconjugates such as glycoproteins and glycolipids and poly-, oligo- 
and monosaccharides (Example 7, p. 35-37). 

D1 states that the step involving immobilised phenylboronate may be used 
earlier in the process (p. 39, example 8). 

The document D1 which concerns purification of recombinant human 
albumin discloses all the purification steps used in the present application 
and the result obtained after purification are similar to those obtained with 
the purification process disclosed in the present application, i.e. : 

(i) A negligible level of glycation of the purified recombinant human 
albumin (p. 40, line 24-26). 

(ii) A low molecular weight contaminants total peak area for albumin 
purified by the process of D1 which is of less than 10% of that for 
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human serum albumin (p. 44, lines 22-24). 

(iii) Recombinant human albumin purified in accordance with the process 
disclosed in D1 has a stable and full length carboxy-terminus whereas 
HSA previously available from commercial sources appears to be 
heterogeneous by comparison (p. 48, lines 20-22). 

(iv) A free thiol value of 0.85-0.9 mole SH/ mole rHA for albumin purified 
according to the process of D1 (p. 50, lines 26-27). 

(v) Lower level of Al, Fe, Cu, Mg, Zn and Mn in the product of the process 
according to D1 than in the albumin of the prior art. 

(vi) Differences in the medium and long chain fatty acid content of the 
albumin purified according to D1 with respect to commercial HSA (p. 
57, lines 27-32 to p. 59, line 4). 

(vii) Lower absorbance at 350, 403 and 500 nm than number of 
commercially available HSA preparations (p. 59, lines 20-21). 

In view of the teaching of D1 which discloses all the important steps for the 
purification of human albumin used in the present application, the IPEA 
considers that the fact to combine the different purification steps in another 
order than the order disclosed in D1 or the fact to add well-known purification 
steps like cation or anion exchange chromatography run in negative mode 
with respect to albumin can not be considered as inventive. Moreover, the 
results of the purification process of D1 seem to be similar to the results 
obtained with the process of the present application. The IPEA also 
considers that the adjustments in the pH values, concentration and 
conductivity of the different solutions, which are necessary to perform the 
process, are current practice for the skilled person and do not imply any 
inventive activity. 

Therefore, claims 8-44 and 47-52 can not be considered as involving an 
inventive step in the sense of article 33(3) PCT. 

In the argumentation concerning inventive step, the applicant should 
demonstrate what could be the advantage of a process according to the 
present application over the process disclosed in the document D1 . 
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Inv ntion III : 

Claim 53 refers to a DNA sequence encoding a recombinant albumin, wherein the 3' 
end contains two or more in-frame translation stop codons. 

Novelty; article 33(2) PCT. 

The subject-matter of claim 53 has never been disclosed in the documents cited in the 
ISR. Therefore, claim 53 is considered as novel in the sense of article 33(2) PCT. 

Inventive step; article 33(3) PCT. 

The document D1 is considered as the closest prior art for the evaluation of the 
inventiveness of claim 53. 

D1 discloses the fact that yeast may be transformed with an expression plasmid 
containing an expression cassette comprising a yeast promoter, a sequence encoding 
a secretion leader, the HSA (human serum albumin) coding sequence and a 
transcription terminator (p. 8, lines 14-26). 

In 1999 (the present application claims the priority date of 30.01 .99), it was well- known 
for the skilled person that, in order to reduce the problem of read-through from the 
ribosomes in an expression system, the number of in frame translation stop codons at 
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